Abstract: Self-Directed Learning Scale (SDLS) developed by Lounsbury, Levy, Park, Gibson, and Smith (2009) was used for determining individuals' self-directed learning. The purpose of this study was to translate the SDLS into Turkish and to investigate its reliability and validity with a sample of 272 university students. The SDLS, the Modified Schutte Emotional Intelligence Scale (MSEIS), Self-Directed Learning Inventory (SDLI), and the Causal Uncertainty Scale (CUS) for determining convergent validity was applied to the participants. Factor analyses results verified the uni-dimensionality of the scale. The test-retest correlation of SDLS was 0.82, whereas Cronbach alpha coefficient of the scale was founded as 0.85 in the reliability analyses. Correlation coefficients representing for convergent validities varied from -0.30 to 0.72 (p < .01) and criterion validity of the scale was determined as 0.236 when cumulative GPA was used as criterion in the assessment of concurrent validity. The findings suggest that the Turkish adaptation of SDLS is a valid and reliable tool to measure self-directed learning in Turkish samples.
INTRODUCTION
With the advance of technology, it is now easier to access information but difficult to decide on which ones are relevant. Moreover, there is even no obligation to learn this information at schools. Therefore, rather than old-fashioned learning styles, new learning styles are needed. As a result, the concept of self-directed learning gains more importance in this new era. Considering these needs, schools are gradually changing their classical teaching methods and creating more learner-centered environments. Being a self-directed learner is a requirement for all individuals in this information society (Garrison, 1997) .
Self-directed learners are "individuals who take primarily initiative action in describing what to learn, why to learn, identifying a personal and material resource for learning; choosing, CONTACT: Erol Özçelik  ozcelik@cankaya.edu.tr  Cankaya University, Yukarıyurtçu Mahallesi, Eskişehir Yolu 29. Km, Mimar Sinan Caddesi No:4, 06790 Etimesgut, Ankara, Turkey ISSN-e: 2148 -7456 /© IJATE 2018 practicing and evaluating the learning outcomes" (Knowles, 1975, p.18) . Self-directed learning (SDL) encourages people not only to stay in an observer position but also to have an active role in learning. In SDL, individuals have the control of managing of their own learning. Learners are independent in determining and deciding their own learning goals (Morrow,1993) . Self-directed learners act as autonomously and take responsibility for planning, initiating, and evaluating their own learning efforts (Wilcox, 1996) . As a result, SDL develops field-specific knowledge as well as the ability to transfer conceptual knowledge to new situations. Individuals can fill the gap between school knowledge and real-world problems more easily (Temple & Rodero, 1995) .
According to Kreber (1998) , SDL is not only related with a goal, but also with all learning activities to reach this goal. Independent learning is a similar concept as SDL, but it has some differences, as well. Basically, independent learning occurs only if it is based on experimentation and exploration. For instance, Thomas Edison's discovery of the ampoule can be accepted as an example of independent learning. However, self-directed learning includes taking responsibility of deciding about what, when and how to learn.
Past research suggests that self-directed learning is affected not only by individual factors but also by environmental factors (Song & Hill, 2007) . According to Brockett and Hiemstra (1991) , the tendency to be self-directed is higher for women and bachelors than for men and marrieds. Roberson and Merriam suggest that life changes in late ages are directly related to the process of self-directed learning (2005) . It was observed that the students who determined their performance standards were more successful than those who did not self-determine their standards (Brownell, Colletti, Ersner-Hershfield, Hershfield, & Wilson, 1977) . From this perspective, evolvement of the learner's SDL ability is closely related to the environment and the teacher. For instance, during experiment, teachers bring some tools to the classroom to work on real-life problems. If the duties are meaningful, students will come up with an entertaining approach to tasks, that is to say, students will voluntarily work on them. Thus, students should also be allowed to cooperate with the teacher in determining the deadlines and other arrangements (Temple & Rodero, 1995) . On the other hand, if the instructor changes the decision-maker position with learner, SDL can be enhanced. Learners can understand their own needs more deeply and choose more appropriate learning activities (Taylor, 1995) . Another example of the effects of environment on SDL is experiment which is demonstrated by Agran and Wehmeyer (2000) . They observed that when a lecturer teaches students to set goals, take actions for these goals and revise goals according to the observed improvements, the level of mental retardation of children increased significantly.
There were lots of studies which stressed the positive effects of features of SDL in the literature. For instance, considering that self-evaluation and self-judgment are SDL's characteristics, Schunk (1981) found that the mathematical achievements of students, who evaluated their cognitive strategies verbally and in writing, were increased. With the contribution of proper planning and implementation, leadership patterns of learners evolve through to SDL (Morrow, 1993) . It has been found that students become more effective learners and social beings with the help of SDL. They pointed out that self-directed learners have the ability to search for multiple texts, use different strategies to reach the targets, and present their ideas in different forms such as drawing and writing (Guthrie et. al., 1996) .
In the literature there is one scale about self-directed learning, namely Self-Directed Learning Readiness Scale (SDLRS) which was developed by Guglielmino (1978) . The scale is used to measure attitudes, skills and characteristics that compromise individuals' current level of readiness to manage their learning. In addition, another frequently used scale is Self-Directed Learning Inventory (SDLI) developed by Suh, Wang, and Arterberry (2015) . This scale has the goal to measure self-directed learnings in collective cultures in which environmental factors are different from individualistic cultures. According to Suh and colleagues (2015) , selfdirected learning in Korean culture is different from self-directed learning in other individual cultures. SDLI has 8 subscales which are learning needs, utilizing skills, enduring challenges, self-efficacy in learning, planning skills, completing tasks, evaluation skills, and internal attributions. This scale was translated into Turkish by Çelik and Arslan (2016) . Another scale measuring self-directed learning was developed by Lounsbury, Levy, Park, Gibson, and Smith (2009) including 10 items based on a personality approach. This scale's major advantage is its briefness (Lounsbury, et al., 2009) .
Noticeably, SDLS's psychometric properties including confirmatory factor analysis, internal consistency and construct validity, was reported by Lounsbury and colleagues (2009) . Primarily, internal consistency indicated by correlation coefficient varied from 0.84 to 0.87 in a study with on college students. Moreover, the one-factor structure of the scale was verified by an applied confirmatory factor analysis. To determine convergent validity of SDLS, SDLRS was used and the correlation was found as .82. In addition, a significant relationship between SDLS and a number of personality traits was found. Specifically, the results suggested that although SDLS was positively associated with emotional stability and optimism, it was negatively associated with neuroticism and tension (Lounsbury et al., 2009) .
Another important concept in regard with self-directed learning is the average of cumulative grade (GPA) used as an academic performance indicator in education. It is assumed that self-directed capabilities of students have a significant impact on their GPA scores. However, few research studies have examined the relationship between SDL and cumulative GPA. For instance, Hsu and Shiue (2005) found that self-directed learning was related to performance of distance learning. Moreover, Okabayashi and Torrance (1984) found that gifted students had higher self-directed learning. However, none of these studies investigates the relationship between GPA and SDL. To address this need, the present research aims to examine the relationship between self-directed learning and cumulative GPA for university students.
Although a reliability and validity of the SDLS was conducted by Lounsbury and colleagues (2009) , there has been no cross-cultural validation of this scale. Thus, the major aim of this study was to examine the psychometric properties of the SDLS in Turkish context with a sample of university students in Turkey. The psychometric examination includes (i) testretest reliability, (ii) internal consistency, (iii) convergent validity, (iv) factor analyses, (v) and criterion validity of the scale. With respect to criterion validity, this study examined the correlation between cumulative GPA and SDL, unlike previous studies. Moreover, the current study also investigated the relationship between emotional intelligence and self-directed learning to provide the convergent validity of the scale. Emotional intelligence has three subscales including being aware of the own and others' feelings and emotions, noticing different emotions, and using this knowledge to direct thinking and action (Schutte et al., 1998) . This research has a potential to reveal the relationship between self-directed learning and emotional intelligence with its subscales. Besides, since the SDLI was administered in a collectivist culture like Korea, the current study can verify the applicability of SDLS in a collectivist culture like Turkey.
To sum up, it is expected that the current research can provide important evidences for reliability and validity of SDLS in a Turkish sample. Moreover, this study may help us to understand the effectiveness of learning processes in educational settings. Also, the results of this study may give more information about self-directed learning of Turkish university students. Lastly, the study may explain differences between individualistic and collectivistic culture's perception of self-directed learning.
METHOD 2.1. Participants
Totally, 272 undergraduate students [97 males (35.7%), 175 females (64.3%)] from various universities including Çankaya University, Başkent University, Middle East Technical University, Gazi University, Hacettepe University, Ankara University, Yıldırım Beyazıt University and Karabük University recruited in the study by convenience sampling method. Their ages ranged from 18 to 35, with a mean age of 21.45 (SD = 1.99). All participants were Turkish students. The grades and universities of students were shown in Table 1 . Of these participants, 166 [ 53 males (31.9 %), 113 females (68.1%)] of them received the SDLS twice for examining retest reliability. Their ages ranged from 18 to 30 with a mean age of 21.25 (SD = 2.35). 
Measures
Self-Directed Learning Scale (SDLS). The original Self-Directed Learning Scale was created by Lounsbury et. al. (2009) as a self-report scale. It measures to what extent individuals learn in an autonomous manner through a unidimensional structure. It consists of 10 items rated on a five-point Likert Scale from 1 (strongly disagree) to 5 (strongly agree). Individuals who get higher scores are associated with stronger self-directed learning. Lounsbury at al. (2009) obtained Cronbach alpha of .87 when their sample included middle and high school students. The Cronbach alpha was .84 when the sample included college students. In another study, Zhoc and Chen (2016) applied SDLS in Chinese university students. They obtained internal consistency reliability coefficient of 0.79.
Modified Schutte Emotional Intelligence Scale (MSEIS). The Modified Schutte Emotional Intelligence Scale was developed by Schutte and colleagues (1998) to measure dimensions of emotional intelligence (e.g., optimism/mood regulation, utilization of emotions and appraisal of emotions). It has 41 items and 21 of them are reverse-scored. Its responses are rated between 1 (totally disagree) and 5 (totally agree). Higher scores indicate higher emotional intelligence. Its internal reliability was 0.87. It was translated into Turkish by Tatar, Tok and Saltukoğlu (2011) . The Cronbach alpha for the Turkish version of the scale was found as 0.82.
Self-Directed Learning Inventory (SDLI). The Self-Directed Learning Inventory was developed by Suh, Wang, and Arterberry (2015) to measure for elementary to middle school students' self-directness in collectivist cultures. This scale has 8 subscales which are learning needs, utilizing skills, enduring challenges, self-efficacy in learning, planning the process, evaluating the process, completing tasks, and internal attribution. Its internal reliability was 0.82. The Turkish adaptation and validation of the scale was established by Çelik and Arslan (2016) . Internal consistency of this inventory was found 0.93. It consists of 28 items and responses are rated between 1 (totally disagree) and 5 (totally agree).
Causal Uncertainty Scale (CUS). The Causal Uncertainty Scale was developed by Weary and Edwards (1994) to measure uncertainty about understanding the cause and effect relationship in social world. The internal consistency of the scale was founded as 0.83 (Weary & Edwards, 1994) . It consists of 14 items and responses are rated between 1 (totally disagree) and 5 (totally agree). Higher scores indicate higher uncertainty. This scale was adapted into Turkish by Uz (2015) . The Turkish version of the scale's internal consistency was found as 0.82.
Procedure
First of all, ethical approval was obtained from Çankaya University Ethics Committee. SDLS was translated to Turkish by three expert psychologists. In addition, back-translations were separately done by a psychologist with a specialist degree in i) cognitive psychology, ii) social psychology and by a iii) professional translator. The final version of the translation was approved again by the same three psychologists.
All subjects voluntarily participated in the current study. Before attending, information about the study was explained and informed consent was obtained from all participants. A demographic information form was administered to measure variables including gender, age, university, department, grade, and cumulative GPA. MSEIS, SDLI, and CUS were also applied to all participants in order to examine convergent validity of SDLS. To measure test-retest reliability, SDLS was re-administered after two to four weeks after the first application of the scale.
RESULTS

Reliability Analyses
The test-retest correlation of SDLS was r = 0.820, p < .01. Guttman Split-Half Coefficient was computed for determining internal consistency (split-half correlation). Guttman Split-Half Coefficient of SDLD was found as 0.816. Item total correlations and Cronbach's alpha values (if an individual item deleted) were calculated to assess internal consistency. The Cronbach alpha coefficient of SDLS was found to be 0.853. Item-total item correlations were between 0.43 and 0.63. If item deleted Cronbach's α values were calculated for each item and it was found that α values varied from 0.823 to 0.841 (see Table 2 ). 
Validity Analyses
Convergent validity. There was a strong significant positive correlation between participants' SDLS and SDLI scores (r = 0.73, p < .01). The correlation between SDLS and the MSEIS was also significant (r = 0.38, p < .01). There was a significant negative moderate correlation between SDLS and the CUS (r = -0.30, p < .01) ( Table 3 ). The correlations between SDLS and subscales of SDLI varied between 0.33 and 0.60 (p < .05). As seen in Table 4 , the correlations between SDLS and subscales of MSEIS varied between 0.082 and 0.402 (p < .05). Factor analyses. The one-factor structure of the scale, which was formed by Lounsbury and Gibson (2006) , was tested with a confirmatory factor analyses by LISREL 9.2. For onefactor structure, Goodness of Fit Index was found as 0.97, Comparative Fit Index was found as 0.99, Root Mean Square Error of Approximation was found as 0.04, and other scores can be seen in Table 5 . The path diagram of the one factor model of the SDLS can be seen in Figure  1 . Criterion validity. Cumulative GPA scores were used to determine concurrent validity. There existed a positive significant correlation between individuals' SDLS scores and Cumulative GPA scores (r = 0.236, p < .01).
DISCUSSION
The purpose of this study was to translate the SDLS into Turkish and to investigate the psychometric properties of the Turkish adaptation of the SDLS. The majority of the sample was composed of university students from Ankara. The psychometric evaluation of the Turkish version of SDLS included examining (i) test-retest reliability, (ii) internal consistency, (iii) convergent validity, (iv) factor analyses, (v) and criterion validity of the scale.
To test-retest reliability, the correlation coefficient was found as 0.82. This result suggests that SDLS was consistent over time, meaning that student who got high self-directed learning scores tend to have high scores in the same scale after some time. Past research studies did not determine test-retest reliability of this scale. For this reason, this study provides information about the reliability of SDLS. Moreover, internal consistency was examined, and the Cronbach's alpha coefficient was found as fairly high, demonstrating that the one-factor structure was internally consistent. This score is similar to the one obtained in Zhoc and Chen's (2015) study, as well as Lounbury and Gibson's (2009) research. Besides, Guttman Split-Half Coefficient was greater than 0.8, indicating that SDLS was reliable.
Additional three scales were used in this study for determining convergent validity of the scale as a part of construct validity examination. Firstly, a significant strong positive correlation was found between SDLS and SDLI. This result indicates not only the convergent validity of SDLS but also applicability of SDLS in collectivist cultures like Turkey. SDLS was used to examine self-directed learning in individualistic cultures. On the other hand, Suh, Wang, and Arterberry (2015) developed SDLI to determine people's self-directed learning in collectivistic cultures. In fact, culture is one of the determinant of measuring self-directed learning (Mok, Leung, & Shan, 2005) . According to Brockett (1983) , self-directed learners are willing to learn new concepts and they like to learn information independently. On the other hand, independence-interdependence dimension is the most important determinant when distinguishing between individualistic and collectivistic cultures (Triandis, 2001) . Considering all these information, the 'self-directed learning' concept can vary according to individualistic or collectivistic cultures. High correlation between SDLS and SDLI demonstrates that SDLS measures self-directed learning not only for individualistic cultures, but also for collectivistic cultures.
In addition, the current study revealed the relations of self-directed learning and emotional intelligence. As founded, the significant positive correlation between SDLS and the MSEIS indicates that students who learn more self-directed tend to be more emotionally intelligent or vice versa. The observed correlation coefficient is lower than previous studies. There can be two reasons for this result. First of all, number of males and females were not balanced in the current study. MSEIS scores of males were significantly lower than MSEIS scores of females. On the other hand, there was no significant difference between SDLS scores of men and of females. Thus, gender can be a confounding variable for determining correlation between SDLS and MSEIS for this study. Second reason may be the small sample size employed in the current work.
There is a significant negative moderate correlation between SDLS and the CUS, indicating that students who are more self-directed tend to be less causal uncertain. According to Markant, Settles, and Gureckis (2016) , people generally start learning with a little piece of information. For this reason, self-directed learning people should have little causal uncertainty not only for determining correct sources but also for finding proper methods for themselves. The negative correlation between SDLS and CUS supports this expectation.
In the original study, Lounsbury and Gibson (2006) found a uni-dimentional factor structure of the scale. Supporting past findings, confirmatory factor analysis (CFA) results shows that the SDLS is uni-dimensional. As Browne and Cudeck (1993) suggested, Root Mean Square Error of Approximation (RMSEA) score obtained in our study was lower than 0.08, conforming adequate fit model. Similarly, Goodness of Fit Index (GFI) score of the present study reached the suggested cut off score of 0.95 (Munro, 2005) . Adjusted Goodness of Fit Index (AGFI) should be higher than 0.95, but allowance value was suggested to be 0.90 (Munro, 2005) . AGFI score in this study was within this range. In addition, Bentler (1990) suggested 0.90 as an allowance score of Comparative Fit Index (CFI). CFI score of the current work was quite higher than this value. Furthermore, Root Mean Square Residual (RMR) and Standardized Root Mean Square Residual (SRMR) should be lower than 0.05 (Hu & Bentler, 1999) . In this study, RMR and SRMR scores were found as lower than this threshold. All these results demonstrate that the Turkish version of SDLS fit the one-factor model.
The correlation between SDLS and cumulative GPA of participants was examined for determining the criterion validity of the scale. A significant positive correlation between SDLS scores and cumulative GPA of participants was observed. These results support those of Lounsbury et al. (2009) who found a positive correlation between self-directed learning and academic achievements. All these findings suggest that self-directed learners who are motivated and open to new experiences tend to have higher academic achievement. However, there existed some missing values for cumulative GPA in the data. These missing values might decrease the magnitude of the relationship between SDLS scores and cumulative GPA.
In sum, the results of the current study show that SDLS was a reliable and valid tool to measure self-directed learning for university students in Turkey. SDLS is uni-dimensional and can measure self-directed learning in different cultures. The scale's factor structure was internally consistent. The scale also showed test-retest reliability. Criterion validity of the scale was provided by its correlation with university achievement (i.e., Cumulative GPA). Moreover, the study has broadened the nomothetic span of self-directed learning by relating to emotional intelligence and causal uncertainty.
Although this study will contribute the area of education with clarifying the learning orientation of individuals, the current study has the following limitations. Firstly, the majority of the participants were from one city, Ankara. Secondly, sample size was small. Additionally, the number of students was not equally distributed across universities and gender. Future studies are suggested to select participants from different cities in different cultures to enhance
